the family dependents of the insured. Further analysis for the preferred opportunities for health examination such as personal examination at clinics in contrast to region-based mass examination showed that the weight of clinics was quite large for the insured of national health insurance and their family dependents (i.e., 50% or even larger) but it was less so for the people covered by workplace-based insurance, cancer screening ; health examination ; health insurance ; hypertension ; tuberculosis
The entire Japanese population is covered by either workplace-based health insurance program (which covers not only workers themselves as the insured but also their family dependents) or region-based health insurance program. In brief (Ministry of Health and Welfare 1974), civil servants in central or local governments, employees of public enterprises, and teachers in central or local government-owned schools form individual mutual aid associations for various social insurance including health insurance (social insurance by mutual aid associations, or SIMAA). Workers in private enterprises and their family dependents are insured either by society-managed health insurance (SMHI) in case the enterprise is large enough to form a health insurance society, or by governmentmanaged health insurance (GMHI) when the enterprise is not large enough to do so. Teachers of private schools form their own organisations for the health insurance of themselves and their families. Health insurance for seamen and their families is organised by the Government (Seamen's insurance). These consist a workplace-based health insurance program. The rest of the people like farmers and self-employed families are covered by national health insurance (NHI) ; NHI is organised by regions such as city, town and village, and therefore is a region-based health insurance program.
Although the two programs are originally for curative medical service and NHI remains still as it was, Health Insurance Law as amended in 1984 (Ministry of Health and Welfare 1984) allows carriers of workplace-based insurance to offer preventive medical service such annual health examination as blood pressure measurement, chest x-ray, and stomach/cervical cancer screening (usually in the forms of mass health examination at the place of work) as far as financially feasible, and more financial support has been given to such types of activities in recent years (Anonymous 1990a) ; in practice some 70% of the examination charges is paid by the insurance carriers.
It is then conceivable that the type of the health insurance by which the subjects are covered will influence the attitude of the people to participate in the health examination, because the service offered under the insurance varies depending on the type of the insurance, as discussed above. The present study was initiated to investigate if this is really the case, by a large-scale questionnaire survey in 4 urban or rural regions in Miyagi prefecture in north-eastern Japan. Urban-rural difference in the acceptance of mass health examination was previously described (Ikeda et al. 1989 ). Trials were also extended to figure out the precise coverage rates of regional mass health examination (Amagami 4 study regions.
1987) in the MATERIALS AND METHODS
Questionnaire survey in the study populations
The study was conducted in 1984 and 1987 as a part of `Health and Environment' program in Miyagi prefecture as previously reported ). In brief, the participants of the questionnaire survey were all inhabitants at the ages of >_ 40 years in 6 primary school sectors in the center of a prefectural city of Sendai (the city group), in the central part of a town of Shiroishi (the town group), and in 2 neighboring farming villages of Wakuya and Tajiri (combined to form the village group because both of the 2 villages were similar to each other, being predominantly agricultural with rice as a staple) in Miyagi prefecture in north-eastern Japan. The participants were hand-distributed and handcollected a questionnaire with due caution for protection of privacy. The response rate when the 3 groups were combined was 87.7% (Ikeda et al. 1989 ).
Questions on acceptance of health examinations and health insurance
The questions were on various facets of life, and included those on the participation of the subjects in mass health examinations and health insurance as follows : Questions on participation in health examination program, i.e., whether or not the subject underwent 1) blood pressure measurement, 2) chest x-ray for lung diseases (especially tuberculosis), 3) stomach cancer screening, 4) cervical cancer screening (women only) in the previous year (i.e., 1983 in the city and village groups, and 1986 in the town group), and in case the subject had, whether it was in 1) regional health authority-organised mass health examination (regional mass health examination), 2) mass health examination at the place of work (workplace mass examination), 3) clinics such as hospitals or dispensaries. Questions on the type of health insurance, i.e., the type of health (social) insurance the subject has is 1) National health insurance ( NHI ), 2) Government-managed health insurance (GMHI), 3) Society-managed health insurance (SMHI), 4) Social insurance by mutual aid associations (SIMAA).
(Note : Very few has other health insurance, e.g., Seamen's insurance, in the regions studied). and whether the subject is the insured him/herself or is covered as a family dependent of an insured person.
Calculation for acceptance and coverage rates As described above, NHI is a health insurance program organized on the basis of the region of the residence (regional insurance), whereas remaining three (GMHI, SMHI and SIMAA) are organised by the workplaces of the insured (workplace-based insurance) and the insured workers are expected to be examined by mass examination offered in the workplaces. Accordingly, the sum of those covered by NHI (both the insured and the family dependents combined) and the family dependents covered by either GMHI, SMHI or SIMAA is taken as the number of those to be covered by regional mass health examination when the rates of coverage by regional mass health examination over target population (Amagami 1987) was calculated. Because the age distribution was not identical among the four study regions and among the types of health insurance, the rates were adjusted for age distribution of the whole Japan population in 1985 (Prime Minister's Office 1987).
Statistics
Basic statistics were conducted utilizing an ACOS 1000 system in Tohoku University Computer Center utilizing a package program "CROSS" (Nippon Electric Co. 1981 ).
RESULTS

The number of respondents by the type of health insurance
The number of those who gave effective answers are summarised by the region and by the type of insurance in Table 1 . Those covered by NHI (17,270 people) occupied the largest part among the total respondents (over 32,000 subjects), followed by those under GMHI, SIMAA and then SMHI, in decreasing order. Because those covered by other types of insurance (i.e., Seamen's insurance and Health Insurance for Private School Teachers) were very limited, they were excluded when further analyses were conducted. The number of respondents were largest in the city group, and the smallest in the town group. When the coverage by different types of insurance was compared, it was evident that a majority of those in the two villages were covered by NHI, whereas the coverage by NHI was less than 50% in the city and town groups.
Coverage rates of health examination for hypertension and chest disease by type of health insurance and by region The respondents were classified by the type of health insurance, by sex, by the region and by the answer on whether or not they had health examination of blood pressure measurement and x-ray for chest diseases. In blood pressure measurement and in chest x-ray examination, the coverage rates did not differ (p>0.05) between men and women. Accordingly, the rates for the combination of the two sexes are shown in Tables 2 (blood pressure measurement) and 3 (chest x-ray examination).
In the case of blood pressure measurement (Table 2 ), the coverage rates by group, by health insurance type and by the insured or family dependents were generally high at well over 70%. The rates did not differ between the NHIinsured and their family dependents (p >0.05), whereas the rates are significantly (p <0.01) higher for the insured than the family dependents in each of GMHI, SMHI and SIMAA. Thus, the rate was the highest among the SIMAA-insured in the town group (98%) and the lowest among the SIMAA-dependents in the city group (72%). The regional coverage rates ranged from 74 to 91% with significant (p <0.01) difference among the three groups.
The rates were comparable or even higher in chest x-ray examination than in blood pressure measurement, except for those in the city group (Table 3) in which the rates were lower for chest x-ray than for blood pressure measurement indepen-dent of the type of health insurance. The rates were mostly over 90% in the town and village groups with insignificant (p >0.05) difference between the insured and the family dependents. In the case of the city group, the rates were generally higher (p <0.01) for the insured than for the family dependents, whereas quite low (slightly over 50%) for both the NHI-insured and their family dependents. The regional coverage rate for chest x-ray examination was thus above 90% in the town and village groups [with no significant (p >0.05) difference between them], but below 60% in the city group [with a significant (p <0.01) difference from other 2 groups].
Low rates for acceptance of stomach and cervical cancer screening
The results of similar calculation for the coverage rates in stomach cancer Table 4 ; the results for men and women are given separately (and also in combination, i.e., `total') because the sex-related difference was observed in some cases (e.g., SIMAA-dependents in the city group ; p <0.01). Although the coverage rates were generally low at 35-60% in the majority, the rate was usually higher for the insured than for the family dependents (e.g., p <0.01 in each of NHI, GMHI, SMHI and SIMAA for the grand total of the three groups, both men and women combined) Among the insured, the rate was higher for GMHI, SMHI and SIMAA than for Nil (p <0.01 for each), whereas the difference was smaller among the family dependents of the health insurance (e.g., p >0.05 for the difference between Nil and GMHI in the case of grand total for the combination of the two sexes). The regional coverage rate was generally low in all regions and was 41% at best.
The coverage rate for cervical cancer screening (25 to 57%; Table 5 ) was only comparable to or even lower than the rate for stomach cancer screening (33 to 79%; Table 4 ). The regional coverage rate was also low at the level between 27 to 42% (Table 5 ). It should be noted that the rate for the insured of workplacebased insurance (i.e., GMHI, SMHI and SIMAA) was not always higher than that of regional insurance (i.e., NHI) ; for example, the rate for GMHI-insured (28.3%) was not significantly (p >0.05) higher than the rate for Nil-insured (25.8%) in the town group. The rate for the insured is not necessarily higher than that for the family dependents. In fact, the rate was barely significantly (0.05<p <0.10) Fig .1 . Correlation between the coverage rate of stomach cancer screening with that of cervical cancer screening. The coverage rates among female insured (solid circles) and their family dependents (solid squares) were calculated separately for three study regions and for four types of health insurance. Thus, 24 pairs were available for statistical analysis. The line in the middle is a calculated regression line (Y=15.3+0.43X, r=0.660, p<0.01, n=24). Two curves on both sides of the regression line and two outmost curves show 95% confidence limit of the regression line and that of individual values, respectively. Use of health inhabitants examination occasions by types of health insurance among city higher for the dependents (27.4%) than for the insured (24.8%) in the city group.
When the coverage rates for stomach and cervical cancer screening tests were compared among women, there was a significant (p <0.01) correlation between them (Fig. 1) . In deed, the statistical analysis among 8831 women in Sendai, for example, proved that the rate of acceptance of cervical cancer screening was significantly (p <0.01) higher among those (3329 women) who had stomach cancer screening (43.6%) than those (5502 women) who did not (20.5%). It was further proved that stomach cancer screening was also significantly (p <0.01) more acceptable to those (2582 women) who had cervical cancer screening (56.3%) than those (6249 women) who did not (30.0%).
Preferred facilities of health examination by types of health insurance
The rates of the respondents who underwent health examinations were calculated by the medical facilities where they were examined and also by the types of health insurance they had. The results with the city group is shown in Table 6 as a typical case. Throughout all types of health insurance, clinics played the largest role as the site of health examination independent of the four examination items studied. Further perusal of the upper half of the table shows that the weight of clinics was quite large for the NH-insured and their family dependents (i.e., 50% or even larger), whereas it was less so for the people covered by workplace-based insurance. In fact, the percentage for the workplace mass examination was higher (i.e., from 31 to 88%) for the insured in the order of GMHI, SMHI and SIMAA. For the family dependents, the rates were about 30% when the insured was a man but much lower (3 to 7%) when it was a woman.
In the case of stomach cancer examination, the first choice medical facility was clinics for the NHI-and GMHI-insured, whereas it was workplace mass examination for the SMHI-and SIMAA-insured. For the family dependents, clinics were the most important facility for examination, although the regional mass examination was selected with similar preference especially by the dependents of the female insured. For cervical screening, clinics were exclusively selected both by the insured and by the family dependents irrespective of the types of the insurance. The results as a whole were reproducible in the town and village groups.
DISCUSSION
The rates of acceptance of 4 health examination items (i.e., blood pressure measurement, chest x-ray taking, and 2 screening tests for stomach and cervical cancer) were examined among over 30,000 people in the present study. In all of the 4 items, those who were covered by workplace-based health insurance showed higher rates of acceptance than among those covered by regional health insurance ; the difference was larger for the insured and less so for the family dependents of the insured. Regarding the preferred opportunities for health examination, the weight of clinics was quite large for the NH-insured and their family dependents (i.e., 50% or even larger) but it was less so for the people covered by workplacebased insurance.
The axiom that prevention is better than cure is true for many diseases, and the detection of the disease at the earliest stage is important especially for serious diseases such as cancer for which therapy at the advanced stage of the disease is seldom effective in full. Accordingly, there have been a number of discussions on the effectiveness of screening for cancer (Shanmugaratnam 1985 Hisamichi et al. 1988 ) in addition to already accepted screening tests for hypertension and lung tuberculosis. It is also true, however, that the assumption "if the people know something is good for them, they will want to take it up" is too optimistic and particularly inappropriate in the case of cancer screening services (Chetwynd and Clarke 1988) . The important question then is how best to enable the target population to participate in the examination and how to make services optimum to meet the need of the people.
The reasons for non-attendance had been investigated (Akamatsu et al. 1986a, b) . The efforts made included better use of mobile units for closer approach to target population (Nakanishi et al. 1987) , personal passage of notice on the examination date e.g. by telephone call (Nakanishi et al. 1987) , and employment of a lady doctor for cervical screening (Reid 1988) . It is further proposed to set a day for stomach cancer examination at a turning point of life such as retirement (Hisamichi 1984) . In addition, the present study made it clear that there is a difference in the attitude of the people depending on the types of health insurance ; it is conceivable that this difference is a reflection of better financial support offered by the workplace-based health insurance than that by the regional health insurance (Anonymous 1990b) , and is suggestive of the importance of economic consideration in preventive medical service.
To evaluate accurately to what extent a health examination covers the target population in a region, there was discussion on the definition of the coverage rate. The point of the discussion is that the insured of the workplace-based health insurance will be examined at their workplace and therefore they should be excluded when the coverage rate of regionally organised health examination is calculated (Amagami 1987) . The regional coverage rates obtained in the present study regions are shown in Tables 2, 3 and 4. To the authors' knowledge, the discussion on the definition has just come to the conclusion, but very few regional values have been published in scientific literature, depriving the opportunity to compare with the rates in other areas. It is however evident that the regional coverage rate calculated is generally smaller than the coverage rate among GMHI-, SMHI-or SIMAA-insured independent of variation in the health examination items, indicating that the insured of the workplace-based health insurance have been enjoying better chance of health examination or at least they have been accepting the examination better than others. This observation especially among the city and town groups is on the line with the fact the Health Insurance Law (Ministry of Health and Welfare 1984) allows the insuring body to offer financial support for preventive service such as health examinations and that the support was already offered in the regions studied at the time of study, and is in agreement with what was observed by Akamatsu et al. (1986a, b) in northern Kyushu Island and by Nakanishi et al. (1987) in a town near Tokyo in that those covered by GMHI, SMHI or SIMAA (regardless of the insured or their family dependents) had higher participation rates of stomach cancer screening.
Higher acceptance of stomach cancer screening among the insured of the workplace-based insurance than those of the regional insurance (Table 6 ) is in accordance with the experience of Morris (1988) on the improved acceptance after introduction of cervical screening into workplace. It is further possible to expect from the high correlation of two coverage rates between stomach and cervical cancer screening (Fig. 1) that those who accept one cancer screening will probably accept another also. In inducing cancer screening to workplace, it is worthy to note the comments by Reid (1988) that the technical and clerical staff made the greatest use of workplace-nonrelated facilities in having a cervical smear test, because his comment may imply that even better protection of privacy should be guaranteed especially when the service is offered in the workplace.
